Aim The first goal of this study was to assess the prevalence of different health risk behaviours among Romanian young people. Next, the interrelationship between different health risk behaviours as well as age and gender differences with respect to health risk behaviours were examined. Subjects and methods Self-administered questionnaires were completed by a sample of 1,598 junior high school students, senior high school students and university students from urban and rural areas of two counties of Romania.
Introduction
The leading causes of mortality and morbidity among young people can be traced to several preventable health risk behaviours that are often initiated during youth and may extend into adulthood (Brenner and Collins 1998; Kolip and Schmidt 1999; Lippe et al. 2008; Hibell et al. 2004 ). Many of these risk behaviours also contribute substantially to social problems such as family dysfunction, crime and school dropout (Grunbaum et al. 2004) . Adolescence is a time of risk taking and experimentation and many studies have found a co-occurrence of several health risk behaviours among young people from different countries (BasenEngquist et al. 1996; Brener and Collins 1998; Bartlett et al. 2005; Mpofu et al. 2006) . Several researchers also underlined that an early age at onset of health risk behaviours is associated with an increased likelihood that adolescents will engage in multiple risk behaviours as they progress through adolescence (Donovan and Jessor 1985; Jessor 1991; Brener and Collins 1998; Durant et al. 1999; Aarons et al. 1999; Paavola et al. 2004) . Moreover, different studies showed that the relationship between several health risk behaviours varied across age groups (Kulbok and Cox 2002; Guilamo-Ramos et al. 2005) .
Few studies described the distribution of health risk behaviours among Romanian young people; generally they restricted their investigations to a narrow range of problem behaviours such as substance use (Romanian Ministry of Health 2004; Abraham 2004 ; National Center for Chronic Disease Prevention and Health Promotion 2004) or sexual behaviour (Lotrean and Laza 2001; Romanian Ministry of Health 2005) or included only younger adolescents up to 15 years of age (Currie et al. 2008) . The results of the European School Survey Project on Alcohol and Other Drugs carried out in Romania in 2003 showed that 64% of participating 16-year-old school students reported smoking at least once during their lifetime; an increase of 11% was noticed compared with the year 1999. The same study shows that 52% of 16-year-old school students have experimented with alcohol and experienced intoxication and 3% have used cannabis at least once during their lifetime; when comparing with 1999, the prevalence of acute alcohol intoxication increased by 20%, while the prevalence of cannabis use doubled (Romanian Ministry of Health 2004) .
Moreover, as far as we know to date, no study has focused on the correlation between different health risk behaviours among Romanian adolescents. Through a greater understanding of the linkages between health risk behaviours among different groups of young people, we may increase our knowledge of how to develop integrative approaches leading to the adoption of a healthy lifestyle.
Hence, our study has three goals. The first goal is to assess the prevalence of a wide range of health risk behaviours among Romanian young people, starting with substance use and continuing with sexual behaviour, as well as violence and delinquency-related behaviours. The second goal concerns the description of cross-sectional interrelationships between different health risk behaviours. The third goal entails the analysis of age and gender differences with respect to health risk behaviours.
Methods

Sample
A cross-sectional study was conducted between November 2003 and February 2004 among 1,598 young people, aged 11-25 years, from two counties-Cluj and Hunedoarasituated in the north-western part of Romania. One city was selected from each county (Cluj-Napoca for Cluj county and Deva for Hunedoara county) and one rural area (Cuzdrioara and Criscior, respectively). In Romania the school system comprises four types of education levels: primary school (7-to 11-year-old students), junior high school or secondary school (age between 11 and 15 years), senior high school (age between 15 and 19 years) and university (students starting from 19 years of age).
In each of the two cities the study was performed in two junior high schools and in two senior high schools, which were randomly chosen. In the rural areas one junior high school and one senior high school were included in the study, since in these areas these were the only existing schools. In each of the selected high schools the study involved students from one to two classes of each grade level.
Consent to participate was obtained from the school administration, the standard procedure in Romania. The principals of the selected schools were contacted personally by one of the members of the research team and were approached regarding the participation in a survey investigating health-related behaviours of young people. All principals agreed to participate.
In Cluj-Napoca the study was also carried out among university students randomly chosen from 8 dorms belonging to the 4 main universities of the town: 40 girls and 40 boys living in the selected dorms were randomly chosen from each university. In Deva, the study involved 40 girls and 40 boys from the main town university, who were randomly chosen and asked to participate in the study during their university activity, because there were no dorms belonging to the university.
Procedure
All study subjects were asked to fill in an anonymous questionnaire, which took approximately 50 min. Study procedures were designed to protect student anonymity and allow for voluntary participation. Among junior and senior high school students the questionnaire was administered and collected in the classroom by members of the research team. Teachers were present in the classroom during the data collection, but they stayed in the front of the class and they did not take part in collection of the questionnaires. No refusals were recorded; non-response was exclusively due to absence during the day of assessment. University students from Cluj-Napoca filled in the questionnaire in the dorm and university students from Deva filled it in at home; the researchers collected them afterwards. The refusal rate was low (2.7%) and the students who refused to participate were replaced with students chosen from the same university.
Questionnaire
The study questionnaire was constructed using previously administered questions drawn from several sources, including the Global Youth Tobacco Survey (The Global Youth Tobacco Survey Collaborative Group 2002) and the Youth Risk Behavior Surveillance System (YRBSS) (National Center for Chronic Disease Prevention and Health Promotion 2003). Additional items were specifically developed for this survey. Question content included items related to demographics, as well as a broad range of healthy and unhealthy behaviours, the presence or absence of which may have immediate or long-term effects on the health status of adolescents and young adults. In a pilot test, the instrument was given to 90 Romanian junior high school, senior high school and university students to evaluate item clarity.
For this analysis we used 11 marker questions for health risk behaviours. Of these, 7 assessed substance use among study subjects: smoking during their lifetime (0=no, 1= yes) and in the last month (0=no, 1=yes), use of alcohol (0=never, 1=less than once per month, 2=monthly, but less than once per week, 3=at least one time per week), acute alcohol intoxication during their lifetime (0=never, 1= once, 2=two or three times, 3=more than three times) and in the last month (0=no, 1=yes) as well as illicit drug use during their lifetime (0=never, 1=once, 2=two or three times, 3=more than three times) and in the last month (0=no, 1=yes). Smoking behaviour was recorded in three categories (0=never smoked, not even one puff, 1=smoked at least once during their lifetime, but not in the last month, 2=smoked in the last month) and alcohol acute intoxication and illicit drug use in five (0=never experimented, 1= experimented once during their lifetime, but not in the last month, 2=experimented 2-3 times, but not in the last month, 3=experimented more than three times, but not in the last month, 4=experimented in the last month).
Another two questions asked students if they started their sexual life (0=they never had sexual intercourse, 1=they had engaged in sexual intercourse at least once during their lifetime) and age at beginning their sexual life; based on this, a new variable was created regarding precocious sexual intercourse (0=no sexual life or beginning of sexual life after 18 years old, 1=first sexual intercourse before the age of 18). The last questions assessed students' involvement in a fight in the last month (0=no, 1=once, 2=more than once) and if they had ever stolen or destroyed other people's things (0=never, 1=once, 2=a few times, 3=many times).
The questionnaire for junior high school students did not include questions regarding illicit drug use and sexual behaviour, because many teachers considered them too sensitive for the younger age groups.
Analyses
The chi-square tests were used in order to evaluate the age and gender differences regarding the prevalence of different health risk behaviours.
In addition to examining single health risk behaviours, multiple risk behaviours were examined. The percentage of students who engaged in multiple risk behaviours was calculated by adding the number of the following risk behaviours reported by each student: (1) smoking at least once during their lifetime, (2) experimented with alcohol and experienced acute alcohol intoxication at least once during their lifetime, (3) used illicit drugs at least once during their lifetime, (4) precocious sexual intercourse, (5) participated in a physical fight in the last month and (6) destroyed or stole somebody's things at least once during their lifetime. Senior high school and university students could engage in zero to six risk behaviours, while junior high school students could engage in a maximum of four risk behaviours, because they were not asked any questions about sexual behaviour and illicit drug use. The mean number of multiple risk behaviours was also calculated and independent sample t tests were used to assess the age and gender differences regarding the prevalence of multiple risk behaviours among the study subjects.
Bivariate correlations and factor analysis with oblimin rotation were used in order to examine the interrelationships between different health risk behaviours. According to Cohen, strong correlation was considered at r>0.50, while medium and small correlation was considered at r>0.30 and r>0.10, respectively.
Data analysis was performed with the SPSS 12 statistics programme. Significant results were reported at p<0.05.
Results
Prevalence of health risk behaviours
The study sample consisted of 630 junior high school students aged 11-15 years (324 boys and 306 girls, 498 from the urban area and 132 from the rural area), 568 senior high school students aged 15-19 years (281 boys and 287 girls, 325 from the urban area and 243 from the rural area) and 400 university students, aged 19-25 years (200 boys and 200 girls).
An overview of health risk behaviours by school enrolment is presented in Table 1 . Overall, the prevalence of lifetime smoking was 52.1%, with fewer junior high school students having tried tobacco smoking than senior high school students, while no significant difference was noticed between senior high school students and university students. The prevalence of tobacco smoking in the last month was 25% among study subjects and it increased significantly with age.
Experimentation with alcohol and experiencing intoxication during their lifetime as well as use of alcohol at least once per month had quite the same prevalence as lifetime smoking in all three groups and, again, these behaviours increased significantly with age. Fewer students reported getting drunk in the last month than reported tobacco smoking in the last month, in all three groups. No difference was noticed between senior high school students and university students regarding alcohol intoxication in the last month.
The percentage of the study sample that declared they had stolen or destroyed things during their lifetime was 16.2% and this behaviour increased with age. Around 20% of the study subjects reported fighting in the last month and this behaviour was most frequent among junior high school students.
The percentage of students who reported having tried illegal drugs in the past was 7.4%, with more university students reporting illegal drug use vs senior high school students. One third of senior high school students and university students reported having had sexual relations before the age of 18, with no statistically significant differences between the two groups. Table 2 presents the gender differences in the prevalence of health risk behaviours among all three groups of students. It shows that in all of the groups substance use, violence and stealing things during their lifetime were statistically significantly more frequent among boys than girls. The exception was smoking in the last month and lifetime use of drugs, where no gender differences were found among senior high school students. Precocious sexual intercourse was also more frequent among boys than girls both among senior high school students and university students.
Prevalence of multiple health risk behaviours
The prevalence of engaging in multiple risk behaviours is presented in Table 3 . Only 45.4% of junior high school students, 17.7% of senior high school students and 12.5% of university students were not engaged in any risk behaviour. The prevalence of multiple risk behaviours increased from 31% in junior high school students to 59.7% among senior high school students and 64.8% in university students. The mean number of risk behaviours was statistically significantly (p<0.01) higher among senior high school students than among junior high school students (1.96 vs 1.03), while no significant difference was found between the senior high school and university students (1.96 vs 2.13).
More girls than boys had no engagement in health risk behaviours in all three groups (see Table 3 ). The mean number of health risk behaviours was significantly higher (p<0.01) among boys than girls in junior high school (1.31 vs 0.75), senior high school (2.41 vs 1.52) as well as university students (2.61 vs 1.71). Associations between health risk behaviours Table 4 presents the association between the studied health risk behaviours among the students. Among junior high school students all behaviours had low or moderate correlation with each other and the strongest correlation was between smoking, alcohol use and alcohol intoxication. In senior high school and university students smoking and alcohol-related behaviours as well as precocious sexual intercourse were also moderately correlated. In both groups there was a statistically significant correlation between illicit drug use and smoking, alcohol-related behaviours and precocious sexual intercourse, but the correlation was low, except the moderate correlation between illicit drug use and alcohol intoxication.
The other two variables-fighting in the last month and destroying things-were correlated with each other in both senior high school students and university students. Among senior high school students, both variables were poorly correlated with all of the other behaviours, with the exception that no correlation was found between destroying things at least once during their lifetime and precocious beginning of sexual life. Among university students, fighting in the last month was poorly correlated with alcohol intoxication, illicit drug use and precocious beginning of sexual life. A similar situation was encountered for delinquency-related behaviour, except that no correlation was found with precocious sexual intercourse.
Running bivariate correlations separately for boys and girls within each of the three age groups showed similar results; no significant gender differences could be observed.
A factor analysis with oblimin rotation was used in order to examine the existence of related behaviours. Using eigenvalues greater than one resulted in a one-factor solution for junior high school students and in a twofactor solution for senior high school and university students. The results are presented in Table 5 for factor loading of 0.40 and greater.
Among junior high school students, the first factor was made of all problem behaviours assessed among them: smoking, alcohol use and alcohol intoxication, fighting in the last month and destroying things during their lifetime. Among both senior high school and university students the first factor comprised smoking, use of alcohol and alcohol intoxication as well as precocious beginning of sexual life, while in the second factor loaded illicit drug use, fighting in the last month and destroying other people's things. Alcohol intoxication loaded on both factors, but the loading was greater for factor 1.
Factor analysis was done separately for boys and girls from each of the three groups and similar results were obtained; no different patterns for boys and girls were found. 
Discussion
The results of the study show that many Romanian junior and senior high school as well as university students from our study sample engage in behaviours that place them at risk for health and social problems. Consistent with previous studies (Paavola et al. 2004; Ellickson et al. 2001; Lazcano-Ponce et al. 2003; Sutherland and Shepherd 2001) , the likelihood of involvement in risk behaviours, such as substance use, increased with age, while some risks, particularly violencerelated, tended to be replaced rather than compounded over time (Brenner and Collins 1998; Hibell et al. 2004 ). Similar to other research results, many health risk behaviours were found to be interrelated rather than being a collection of independent activities (Brenner and Collins 1998; Potthoff et al. 1998; Fetro et al. 2001; Anteghini et al. 2001; Shrier et al. 1997) . Almost one third of the junior high school students and around 60% of the senior high school as well as university students were involved in more than one risk behaviour. This shows that engagement in multiple risk behaviours starts in junior high school and increases with age, being already well established in senior high school.
Furthermore, we found that various health risk behaviours correlated. The strongest correlation was between smoking and alcohol-related behaviours in junior high school students and between smoking, alcohol and sexrelated behaviours in senior high school and university students. This type of interrelationship is also documented by studies from other countries (Takakura et al. 2001; Everett et al. 2000; Anteghini et al. 2001; Shrier et al. 1997; Cooper 2002 ). There were also correlations between other health risk behaviours (e.g. between illicit drug use and violence and delinquency-related behaviours or between illicit drug use, smoking and alcohol abuse), but weaker.
Factor analysis was used to further examine the relationship among health risk behaviours. Several previous studies showed that a single common factor accounted for the positive correlations among a number of adolescent problem behaviours (Donovan and Jessor 1985; Jessor 1991) . The results of the factor analysis in our study revealed that for junior high school students, no clear differentiation seemed to exist between health risk behaviours. This may suggest that at this age students involved in one risk behaviour are at greater risk of becoming involved in other health risk behaviours as well.
There were also studies that found that health risk behaviours are multidimensional, but the examined behaviours, as well as the precise number of dimensions involved and their behavioural content, varied between studies (Basen- Engquist et al. 1996; Ebin et al. 2001; Takakura et al. 2001; Kulbok and Cox 2002; Bartlett et al. 2005) . This pattern was found in our study among senior high school students and university students where we identified two factors. Similar to other studies (Ebin et al. 2001) we interpret factors 1 and 2 as distinguishing between common and uncommon engagement in problem behaviours. Factor 1 comprised smoking, use of alcohol and alcohol intoxication as well as precocious sexual intercourse, behaviours, which were most frequently encountered and which are possibly part of the normal experimentation period that often characterizes adolescent behaviour at this age. Factor 2 included less common behaviours among the study subjects (violence, delinquency, illicit drug use), which may have more severe consequences regardless of the developmental stage. Several studies showed that gender differences with regard to health risk behaviours vary within countries and regions (Hibell et al. 2004; Currie 2004) . If, traditionally, Hibell et al. 2004; Currie 2004 ). In our study, in all three groups, health risk behaviours were generally more frequent among boys than girls, but no significant gender differences were found with regard to the relationship between health-compromising behaviours. The findings in this study have several implications for public health professionals, health educators and researchers. First, given the age-related changes seen in health risk behaviours, health promotion intervention for Romanian young people must be sensitive to developmental changes and appropriately timed. Additional research is needed to better understand the appropriate type and timing of interventions as well as the content of messages to address several health risk behaviours.
Second, the association between several health risk behaviours among Romanian adolescents from our sample raises the question of whether to address the promotion of healthy lifestyles among youth in one overall programme or by dealing with them as separate topics and whether the same approach has to be taken for younger and older adolescents. As other studies suggested (Neumark-Sztainer et al. 1997; Takakura et al. 2001) , the categorization of behaviours into factors could assist in designing and implementing appropriate health promotion interventions among young people, helping to better address the range of health-related behaviours among them. Hence, focusing on behaviours, such as illicit drug use, without also addressing other related behaviours, such as violence or delinquency, may be less effective than health education programmes that are comprehensive. At the same time, a combination of smoking prevention programmes with activities, which prevent alcohol abuse or promote a healthy sexual behaviour, could be also more effective than programmes, which are focused only on one type of behaviour. However, the advantages and disadvantages of more generic programmes are not clear at this time (Wetzels et al. 2003; Flay et al. 2004; Werch et al. 2005) . In order to draw any conclusions regarding how these behaviours should best be addressed, intervention studies are necessary, in which different approaches are compared.
Third, similar to other studies (Neumark-Sztainer et al. 1997; Currie 2004) , our results show the importance of identifying high-risk youth and targeting them with comprehensive prevention programmes. Creative ways of reaching high-risk youth need to be considered, both regarding the types of messages offered and settings for health promotion intervention programmes. Furthermore, this study suggests that prevention efforts aimed at high-risk youth during early adolescence need such a multi-problem focus, because this co-occurrence of problem behaviours is already evident among junior high school students.
Fourth, no important differences with regard to the relationship between health risk behaviours were found between boys and girls, suggesting that the content of the comprehensive health promotion programmes needs no gender-specific approach.
Fifth, health care providers must also be aware of the interrelationship existing between health risk behaviours in order to identify, treat and prevent them correctly. Such an approach has been successfully used to identify probable substance use among smoking pregnant adolescent girls (Archie et al. 1997 ).
This study is subject to limitations. First, due to its crosssectional nature, the associations reported here should be interpreted with caution and nothing may be assumed about causality or temporal precedence. Second, the conclusions are based on a sample of 1,598 young people from both the rural and urban areas of two counties of Romania, but it is inevitably a limit to the generalization of the study findings beyond this sample. Third, this study involved junior and senior high school students as well as university students, but no adolescents who dropped out of school and are probably more likely to engage in health risk behaviours. Moreover, in Cluj-Napoca the study included only university students from university dorms. Hence, future studies should use national representative samples and must try to include out of school young people as well. Fourth, another common limitation with most studies on this topic is the reliance on adolescents' self-reports. Although some respondents may not report truthfully, the likelihood of honest responses is maximized in this survey by conducting it anonymously.
In spite of these limitations, the current study is probably the first research project that assessed the relationship existing between different health risk behaviours among Romanian youth. It confirms the complexity of Romanian adolescents' health risk behaviours and shows the necessity of future research in this area in order to develop appropriate health promotion interventions.
